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Standards and reagents A methanol solution (100 mg/L, PFOS-002S) of potassium heptadecafluorooctanesulfonate (K-PFOS) was obtained from AccuStandard (New Haven, CT, USA), and used for both exposure and analysis. Pesticide-grade methyl-tertiary-butyl ether (MTBE), special-grade tetrabutylammonium (TBA)
hydrogensulfate, special-grade ammonium acetate, and solid-phase-extraction (SPE) cartridges Water samples were separated into dissolved and particulate phases by filtration through glassfiber filters (nominal pore size, 0.3 µm, GF-75; Advantec Toyo Kaisha, Ltd., Tokyo, Japan).
The dissolved phase (filtrate) was extracted by using SPE (C18). The particulate phase (residue on filter) and dried sediment samples were extracted by sonication in methanol, and the extract was diluted and purified by using SPE (C18) [S-1] . Dissolved phase concentrations were measured for the interstitial water samples.
Whole fish, fish tissues (other than blood), and fish food were homogenized (8000 rpm, 5 min;
BLAS-501, Nihonseiki Kaisha Ltd., Tokyo, Japan). A 5-g aliquot (whole fish, muscle, and carcass) of the homogenate or all homogenate (other tissues) was taken, spiked with 5 ng of 13 C 4 -PFOS in 10 µL methanol, and mixed with silica gel. The mixed homogenate was extracted three times with 20% methanol (aq) by using an accelerated solvent extractor (ASE-200, Dionex, Sunnyvale, CA, USA), at 100 °C and 10 MPa. The extracts were combined, diluted with water to a methanol concentration <10%, and then passed through Presep-C Agri connected after Presep-C Alumina. The cartridges were washed with 10 mL of water, Presep-C Alumina was removed, and Presep-C Agri was dried and then eluted with 2 mL of methanol.
The eluate was concentrated to 1 mL under a stream of nitrogen gas.
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A 100 µL aliquot of the whole blood samples was mixed with 1 mL of 0.5 M TBA solution, 2 mL of 0.25 M sodium carbonate buffer, and 5 ng of 13 C 4 -PFOS in 10 µL methanol. The mixed solution was extracted by mixing with 5 mL of MTBE for 1 min, and the MTBE layer was taken after centrifugation (1400×g, 10 min; model 5100, Kubota Manufacturing, Gunma, Japan). The remaining aqueous layer was extracted with MTBE again. The two MTBE fractions were combined, dried under a stream of nitrogen gas, dissolved in 1 mL of acetonitrile, passed through an Oasis MCX cartridge, eluted with 10 mL of acetonitrile, dried under a stream of nitrogen gas, ). An Xterra MS C18 LC column (2.1 mm i.d., 150 mm long, 3.5 µm particle size, Waters) was used for separation at a flow rate of 0.2 mL/min of a binary solvent system of acetonitrile and 10 mmol/L ammonium acetate in water as a mobile phase; starting at 45% acetonitrile for 4 min, ramped linearly to 90% at 10 min, kept at 80% for 3 min, and then dropped to 45%. For the water samples collected on days 84 and 112, a Zorbax Eclipse Plus C18 LC column (2.1 mm i.d., 100 mm long, 1.8 µm particle size, Agilent Technologies) was used for separation at a flow rate of 0.4 mL/min of the mobile phase; starting at 20% acetonitrile for 0.2 min, ramped linearly to 90% at 5 min, kept at 90% for 1 min, and then dropped to 20%. Lipid contents were determined gravimetrically using chloroform/methanol (2:1) as the extraction solvent [S-5] . Homogenized samples (5 g) were dehydrated by mixing with anhydrous sodium sulfate and Soxhlet-extracted for 8 h with chloroform/methanol (2:1). The extract was concentrated to 1 to 2 mL and dissolved in 25 mL of petroleum ether. A 10 mL aliquot of the supernatant was taken, the solvent was evaporated, and the residue was dried at 100 °C for 1 h. The lipid content was determined by weighing the residue.
For suspended solids (SS) and dissolved organic carbon (DOC) measurements, the water samples were filtered through pre-combusted glass-fiber filters (GF-75). The residue on the filter was dried at 80 °C overnight, and the mass concentration of SS was obtained gravimetrically. The DOC concentration in the filtrate was measured as the non-purgeable organic carbon by using a total organic carbon analyzer (TOC-5000, Shimadzu Corp., Kyoto,
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Japan) by combustion/non-dispersive infrared gas analysis, after acidification followed by bubbling with nitrogen gas. The organic carbon content in the sediment was measured with a CHN coder (Flash EA 1112, Thermo Electron Co., Waltham, MA, USA) after pretreatment of ground and dried (105 °C × 2 h) sediment with HCl (aq) to remove carbonates.
Normally, water temperature, pH (MH-20P, DKK-TOA Corp., Tokyo, Japan), and dissolved oxygen (DO) concentrations (LDO, Hach, Loveland, CO, USA) were monitored on every weekday, and salinity (S/Mill-E, Atago Co., Ltd, Tokyo, Japan) and ammonia concentration (salicylate method, DR4000, Hach) weekly.
The particle-size distribution of the sediment was determined without pretreatment by using a laser diffraction particle-size analyzer (SALD-2100, Shimadzu, Kyoto, Japan) on the basis of equivalent sphere diameter and was calculated in terms of volumetric percentages. was not detected in the method blank samples (fish and fish tissue, n = 7; blood, n = 3).
Analytical reproducibility and method recovery of blood samples were previously established as follows [S-4] . Based on seven replicate analyses of pooled unspiked 0.5 mL samples of human whole blood, the average concentration and CV were 1.0 ng/mL and 2.0%, respectively.
Method recovery was satisfactory, 95.6% (SD, 3.3%), based on seven replicate analyses of pooled blood samples spiked with a nominal concentration of 8.0 ng/mL of PFOS.
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